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Guideline Status
This is the current release of the guideline.

This guideline meets NGC's 2013 (revised) inclusion criteria.
Recommendations

Major Recommendations

The levels of evidence (1++, 1+, 1-, 2++, 2+, 2-, 3, 4), grades of recommendations (A-D), and good practice points (GPPs) are defined at the
end of the "Major Recommendations" field.

Evidence for Use of Long-Term Oxygen Therapy in Patients with Chronic Obstructive Pulmonary Disease

e Patients with stable chronic obstructive pulmonary disease (COPD) and a resting arterial oxygen tension (partial pressure) (PaO,) <7.3 kPa

should be assessed for long-term oxygen therapy (LTOT) which offers survival benei—t and improves pulmonary haemodynamics. (A)
e LTOT should be ordered for patients with stable COPD with a resting PaO, <8 kPa with evidence of peripheral oedem, polycythaemia

(haematocrit >55%) or pulmonary hypertension. (A)
e LTOT should be ordered for patients with resting hypercapnia if they fuli-ll all other criteria for LTOT. (B)

Evidence for Use of LTOT in Other Respiratory or Cardiac Disease

e LTOT should be ordered for patients with interstitial lung disease (ILD) with a resting PaO, <7.3 kPa. (D)
e LTOT should be ordered for patients with ILD with a resting PaO, <8 kPa in the presence of peripheral oedema, polycythaenia

(haematocrit >55%) or evidence of pulmonary hypertension. (D)
e Patients with ILD who experience severe breathlessness could be considered for palliative oxygen therapy (POT). (GPP)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=25870317

LTOT in Patients with Cystic Fibrosis

e LTOT should be ordered for patients with cystic fibrosis (CF) with a resting PaO, <7.3 kPa. (D)
e LTOT should be ordered for patients with CF with a resting PaO, <8 kPa in the presence of peripheral oedema, polycythaemia
(haematocrit >55%) or evidence of pulmonary hypertension. (D)

LTOT in Patients with Pulmonary Hypertension

e LTOT should be ordered for patients with pulmonary hypertension, including idiopathic pulmonary hypertension, when the PaO, is <8 kPa.
D)
LTOT in Patients with Neuronuscular or Chest Wall Disorders

e Non-invasive ventilation (NIV) should be the treatment of choice for patients with chest wall or neuromuscular disease causing type 2
respiratory failure. Additional LTOT may be required in case of hypoxaemia not corrected with NIV. (D)

LTOT in Patients with Advanced Cardiac Failure

e LTOT should be ordered for patients with advanced cardiac failure with a resting PaO, <7.3 kPa. (D)
e LTOT should be ordered for patients with advanced cardiac failure with a resting PaO, <8 kPa i the presence of peripheral oedenn,
polycythaemia (haematocrit >55%) or evidence of pulmonary hypertension on electrocardiogram (ECG) or echocardiograph. (D)

Outcomes of LTOT in Patients Who Continue to Smoke

e [fLTOT is ordered for patients who are continuing to smoke, the potential for more limited clinical benei—t should be discussed with the
patient. (D)

Referral and Assessment of Patients for LTOT

e Written and verbal information should be given to patients referred to home oxygen assessment services at the time of referral. (D)
e Patients with a resting stable oxygen saturation measured by pulse oximetry (SpO,) of <92% should be referred for a blood gas assessment

in order to assess eligibility for LTOT. (C)
e Inpatients with clinical evidence of peripheral oedema, polycythaemia (haematocrit >55%) or pulmonary hypertension, referral for LTOT
assessment may be considered at SpO, levels <94% to identify patients with a resting PaO, <8 kPa. (GPP)

Referral for Home Oxygen at Hospital Discharge

e Patients should undergo formal assessment for LTOT after a period of stability of at least 8 weeks from their last exacerbation. (B)

e Patients who have borderline saturations (i.e., 93%-94%) should have their oxygen saturations monitored at their annual review with their
general practitioner (GP) or practice nurse, or sooner if they experience an exacerbation in the interim. (GPP)

e Patients who exacerbate frequently and are unable to achieve a period of stability lasting 8 weeks may need to be assessed at an earlier
stage affer exacerbation. If LTOT is ordered for such patients, they should be counselled that in the future LTOT may no longer be required
once they achieve a more stable state. (GPP)

e Patients should not normally have LTOT ordered at the time of an acute exacerbation of their underlying condition. However, if home
oxygen is ordered (e.g., at hospital discharge), it should be limited to patients with an SpO, 0f<92%, who are breathless, and unable to

manage off oxygen. These patients should undergo a blood gases assessment and be counselled that in the future LTOT may not be
required after formal reassessment. (GPP)
e The date of the patient's last exacerbation should be included in the referral request to the home oxygen assessment service. (GPP)

Use of Pulse Oximetry, Arterial and Capillary Blood Gases i Assessiment for LTOT
e Patients potentially requiring LTOT should not be assessed using pulse oximetry alone. (D)
Assessment Using Arterial Blood Gases and Cay Blood Gases

e Patients being assessed for LTOT should undergo initial assessment for suitability using arterial arterial blood gase (ABG) sampling. (A)
e Patients assessed for LTOT during a period of apparent clinical stability should undergo two ABG measurements at least 3 weeks apart,
before the need for LTOT can be coni—rmed. (B)



Patients undergoing LTOT assessment should be reassessed with ABG after oxygen titration is complete to determine whether adequate
oxygenation has been achieved without precipitating respiratory acidosis and/or worsening hypercapnia. (D)

For oxygen titration during LTOT assessiment, capillary blood gases (CBG) sampling can be used in place of ABG sampling for remeasuring
PaCO, and pH at different oxygen i~,ow rates. (A)

For oxygen titration during LTOT assessiment, cutaneous capnography can be used in place of ABG sampling for remeasuring arterial
carbon dioxide tension (partial pressure) (PaCO,) alone but not pH at different oxygen i—,ow rates. (A)

Patients undergoing a radial ABG should be assessed with an Allen's test irst, to ensure they have a dual blood supply to the hand from
both radial and ulnar arteries. (GPP)

Patients undergoing a radial ABG should be consented for the procedure with a discussion of possible risks. (GPP)

In many community commissioned home oxygen service-assessiment and review (HOS- AR) services it is not practical for patients to
undergo ABG sampling during LTOT assessment. Under such circumstances, a combination of CBGs and oximetry (but not capnography)
could be used as an alternative tool for initial assessment for LTOT, and after oxygen titration is complete. Some patients may receive
LTOT unnecessarily using this approach, but it is unlikely that any patient would be nappropriately denied LTOT. (GPP)

Management of Hypercapnia during LTOT Assessment

Patients with baseline hypercapnia should be monitored for the development of respiratory acidosis and worsening hypercapnia using ABGs
after each titration of i-,0ow rate, as well as an ABG after oxygen titration is complete. (D)
Patients who develop a respiratory acidosis and/or a rise in PaCO, of >1 kPa (7.5 mm Hg) during an LTOT assessiment may have clinically

unstable disease. These patients should undergo further medical optimisation and be reassessed after 4 weeks. (GPP)
Patients who develop a respiratory acidosis and/or a rise in PaCO, of >1 kPa (7.5 mm Hg) during an LTOT assessment on two repeated

occasions, while apparently clnically stable, should only have domiciliary oxygen ordered in conjunction with nocturnal ventilatory support.
(GPP)

LTOT Hours of Use

LTOT should be ordered for a mmimum of 15 h per day, and up to 24 h per day may be of additional beneit. (C)

LTOT Flow Rates

Patients eligible for LTOT should be mitiated on a i—,0ow rate of 1 L/min and titrated up in 1 L/min increments until SpO, >90%. An ABG
should then be performed to confrm that a target PaO, >8 kPa (60 mm Hg) at rest has been achieved. (B)

Non-hypercapnic patients initiated on LTOT should increase their i-,0ow rate by 1 [/min during sleep in the absence of any
contraindications. (B)

Patients mnitiated on LTOT who are active outdoors should receive an ambulatory oxygen assessment to assess whether their i—,ow rate
needs increasing during exercise. (B)

Ambulatory and nocturnal oximetry may be performed to allow more accurate i—,0w rates to be ordered for exercise and sleep,
respectively. (GPP)

Patients initiated on LTOT who have cognitive, visual or coordination impairments may not be able to safely manipulate their own i—,ow
rates and should be maintained on a single i~,ow rate. (GPP)

Flow rates may be increased at 20 min intervals during an oxygen titration until a target PaO, is achieved. (GPP)

Patient Education at Time of Assessment

Patients initiated on LTOT should be provided with formal education by a specialist home oxygen assessment team to ensure compliance
with therapy. (D)

Patients being commenced on home oxygen on discharge from hospital should be advised that home oxygen may be removed if
reassessment shows clinical improvement. (D)

Follow-up of LTOT Patients

LTOT patients should receive follow-up at 3 months afier LTOT has been ordered, which should include assessment of blood gases and
i~,ow rate to ensure LTOT is still indicated and therapeutic. (A)

LTOT patients should receive follow-up visits at 6—12 months after their initial 3-month follow-up, which can be either home based or n
combination with hospital visits. (D)

Follow-up visits should be conducted by a specialist home oxygen assessment team with the necessary skills to deliver patient education and



manage withdrawal of home oxygen. (D)

e Allpatients for whom LTOT has been ordered should be visited at home within 4 weeks by a specialist nurse or healthcare professional
with experience of domiciliary oxygen therapy. The visit provides an opportunity to highlight potential risks and should be used to reinforce
education and offer support to the patient and carer. Compliance may be checked, along with smoking status, symptoms of hypercapnia
and oxygen saturations on oxygen to check that oxygen is therapeutic. (GPP)

Nocturnal Oxygen Therapy

e Nocturnal oxygen therapy (NOT) is not recommended in patients with COPD who have nocturnal hypoxaemia but who fail to meet the
criteria for LTOT. (A)

e Other causes of nocturnal desaturation in COPD should be considered such as obesity hypoventilation, respiratory muscle weakness or
obstructive sleep apnoea (OSA). (GPP)

NOT in Patients with Cardiac Disease and Nocturnal Desaturation

e NOT can be ordered for severe heart failure patients who do not fuli-l indications for LTOT and have evidence of sleep disordered
breathing (SDB) leading to daytime symptons, after other causes of nocturnal desaturation have been excluded (e.g,, obesity
hypoventilation or OSA) and heart failure treatment has been optimised. Treatment with modalities of ventilatory support should also be
considered. (B)

e [fNOT is ordered for patients with severe heart failure, it should be ordered at a low i~,ow rate of 1-2 L/min and response should be
assessed by a reduction in symptoms of daytime sleepiness, and SDB indices as measured by an overnight oximetry study. A blood gas
assessment should be undertaken to exclude worsening hypercapnia and respiratory acidosis. Treatment with modalities of ventilatory
support should be considered for patients who are hypercapnic. (GPP)

NOT in Patients with CF

e NOT should not be given to patients with CF with nocturnal hypoxaemia alone who do not fuli-l LTOT criteria. It can be considered in
patients with evidence of established ventilatory failure, where it should be given with NIV support. (B)

NOT in Patients with ILD
e NOT should not be given to patients with ILD with nocturnal hypoxaemia alone, who do not fuli-l LTOT criteria. (B)
NOT in Patients with Neuromuscular Weakness

e Patients with neuromuscular weakness affecting respiratory muscles should not have NOT alone ordered. It can be considered in patients
with evidence of established ventilatory failure, where it should be given with NIV support. (B)

NOT in Patients with OSA, Obesity Hypoventilation Syndrome or Overlap Syndrome

e Patients with OSA, obesity hypoventilation syndrome (OHS) or overlap syndrome should not have NOT alone ordered. It can be
considered in patients with evidence of established ventilatory failure, where it should be given with NIV support. (D)

Ambulatory Oxygen Therapy

¢ Ambulatory oxygen therapy (AOT) should not be routinely offered to patients who are not eligible for LTOT. (B)

e AOT should not be routinely offered to patients already on LTOT. (D)

e AOT assessment should only be offered to patients already on LTOT if they are mobile outdoors. (A)

e AOT should be offered to patients for use during exercise in a pulmonary rehabilitation program or during an exercise program following a
formal assessment demonstrating improvement in exercise endurance. (B)

e Patients started on AOT should be reviewed regularly. If AOT was started during an exacerbation or when unwell, an initial review at 4 to 6
weeks to check it is still indicated is essential. (GPP)

e Home visits may be useful to identify problems with equipment or setup. Further reviews should be carried out every 6 months when stable,
or sooner if the patient's clinical status changes. (GPP)

e AOT therapy may offer patients with active lifestyles or active treatment regimens (e.g., CF) additional benei—ts. All patients should be
assessed for AOT in the context of their daily activity and therapies. (GPP)

e [t is recognised that there may be some patients, for example with ILD and disabling breathlessness, who do not qualify for LTOT but who
do desaturate on exercise who may benei—t from AOT. Once all other medical interventions have been optimised, these patients could be
considered for AOT following formal assessment and continued provision following demonstration of benei—t and compliance. (GPP)



e Patients with high respiratory rates (common in CF and ILD) should receive AOT at a selected i~,ow rate via a Venturi mask, which
exceeds their peak tidal and exertional inspiratory i~,0w, and be supplied with home oxygen equipment which is able to deliver the required
high —,ow rates. (GPP)

e AOT may be offered to LTOT patients who could otherwise not achieve 15 h per day oxygen usage, or who are severely hypoxaemic and
are too symptomatic to leave their house without supplemental oxygen but may need to do so, for exanple to attend their general
practitioner (GP) or hospital appointments. Formal assessment is not required in these circumstances. (GPP)

Palliative Oxygen Therapy

e Patients with cancer or end stage cardiorespiratory disease who are experiencing intractable breathlessness should not receive treatment
with palliative oxygen therapy (POT) if they are non-hypoxaemic or have mild levels of hypoxaemia above current LTOT thresholds (SpO,
>02%). (A)

e Patients with cancer or end stage cardiorespiratory disease who are experiencing intractable breathlessness should receive assessment for a
trial of treatment with opiates from an appropriately trained healthcare professional. (A)

e Patients with cancer or end stage cardiorespiratory disease who are experiencing intractable breathlessness should receive assessment for a
trial of treatment with non-pharmacological treatments including fan therapy from an appropriately trained healthcare professional. (D)

e POT may on occasion be considered by specialist teans for patients with intractable breathlessness unresponsive to all other modalities of
treatment. In those instances, individual formal assessment of the effect of palliative oxygen on reducing breathlessness and improving quality
of life should be made. (GPP)

Short Burst Oxygen Therapy

e Short burst oxygen therapy (SBOT) should not be ordered for use prior to or following exercise in hypoxaemic or normoxic patients with
COPD. (A)
e SBOT should not be ordered on discharge from hospital for non-hypoxaemic patients with severe COPD. (A)

Use of SBOT in Cluster Headache

e SBOT delivering high i~,0w oxygen therapy (12 L/min via a non-rebreather mask) should be offered to treat acute attacks of cluster
headaches (CHs). (A)

e Appropriate equipment will need to be provided in order to ensure delivery of high —,ow rate oxygen at 12 L/min for CH using a non-
rebreather mask. Patients will usually have warning of a CH attack, and so provision should be made for urgent 4 h installation of home
oxygen, if available, rather than a permanent home supply being provided. (GPP)

Equipment for Home Oxygen Therapy

¢ Oxygen concentrators should be used to deliver LTOT at 1~,0ow rates of 4 L/min or less. (B)

e Portable oxygen should be delivered by whatever mode is best suited to the individual needs of the patient to increase the daily amount of
oxygen used and activity levels in mobile patients. (C)

e The type of portable device selected should balance patient factors with cost-effectiveness, resources and safety. (GPP)

Oxygen Delivery

e Nasal cannulae should be considered as the st choice of delivery device for patients requiring home oxygen therapy. As an alternative
somme patients may beneit from or prefer a Venturi mask system. (D)

e Oxygen-conserving devices can be used in home oxygen patients requiring high i—,0w rates to increase the time the cylinder will last. (B)

e Venturi masks should be considered in patients in whom there are concerns about existing or developing hypercapnic respiratory failure,
those with a high resting respiratory rate or those with cognitive problens. (GPP)

¢ Oxygen-conserving devices should be considered in patients who are active outside the home, following an ambulatory oxygen assessment.
(GPP)

Humidii—~cation

¢ Humidii—cation of home oxygen should not be ordered for non-tracheostomy patients. (D)
e Patients receiving oxygen via a tracheostomy should receive humidii—ed oxygen. (GPP)

Carrying Home Oxygen

e [ess able patients should be offered wheeled devices or backpacks if assessment shows they improve ambulation and quality of life. (B)



e When being transported in cars, cylinders should be secured either with a seat belt, or in the footwell or car boot, possibly using a cylinder

box. Liquid oxygen should always be transported in an upright position. A warning triangle may be displayed and insurance companies
should be informed. (GPP)

Safety and Home Oxygen Therapy

e Smoking cessation should be discussed and written education given to all patients prior to ordering home oxygen and at each subsequent
review if the patient continues to smoke. (C)

Patients should be made aware in writing of the dangers of using home oxygen within the vicinity of any naked i~,ame such as pilot lights,
cookers, gas i-res and candles. (D)

Patients and family members who continue to smoke in the presence of home oxygen should be warned of the associated dangers of
smoking in the presence of oxygen. (D)

Safety should be a factor when making decisions regarding the ordering of oxygen. Education and written information should be provided to
the patient and family or carers regarding the safe use of oxygen and its equipment. (GPP)

The risks of prescribing oxygen to active smokers should be considered on a case by case basis: this should include a home visit to assess
the patient's home situation, attitude toward risks and smoking behaviour. Home oxygen assessment services may decide not to prescribe
home oxygen to smokers if the risks are in their judgement too high. Particular consideration needs to be given to risks to children and risks
to neighbours in multiple occupancy dwellings. A risk assessment tool should be used, and the health professional who is undertaking the
risk assessment may need to visit the home in conjunction with the local i-re service and/or the oxygen contractor. Where there is
reasonable doubt, the therapy should not be prescribed. (GPP)

Patients who continue to smoke or live with other household smokers should be informed that the home oxygen order will be reviewed and
evidence of increased risk may lead to withdrawal of home oxygen therapy. (GPP)

Carbon monoxide monitoring and measuring urine cotinine may help identify those patients who continue to smoke. (GPP)

Patients should be made aware that they should not use e-cigarettes and chargers within the vicinity of their home oxygen. (GPP)

Oil-based emollients and petroleum jelly can support combustion in the presence of oxygen. Patients should be made aware that only water-
based products should be used on the hands and face or inside the nose while using oxygen. (GPP)

e The oxygen supplier should be informed if the patient continues to smoke in order for the engineer to consider it in the home oxygen supplier
risk assessment. (GPP)

Patients and family or carers should be instructed not to remove the 1-re breaks or to change 1-,0w rate on their oxygen equipment. Only

oxygen tubing and connections supplied by the oxygen company should be used. (GPP)

The local i—re service should be made aware of patients who are using oxygen at home and especially those who continue to smoke in order
for a home safety assessment to be carried out. (GPP)

Patients and carers should be aware that tubing should be checked on a regular basis and repositioned as necessary to ensure safety by
preventing trips and falls. (GPP)

Definitions

Key to Evidence Statements

Grade Evidence

1++ High-quality meta-analyses, systematic reviews of randomised controlled trials (RCTs) or RCTs with a very low risk of bias

1+ Well conducted meta-analyses, systematic reviews of RCTs or RCTs with a low risk of bias
1- Meta-analyses, systematic reviews or RCTs or RCTs with a high risk of bias
2++ High-quality systematic reviews of case-control or cohort studies or high-quality case-control or cohort studies with a very low risk

of confounding, bias or chance, and a high probability that the relationship is causal

2+ Well conducted case-control or cohort studies with a low risk of confounding, bias or chance, and a moderate probability that the
relationship is causal

2- Case-control or cohort studies with a high risk of confounding, bias or chance and a significant risk that the relationship is not causal

3 Non-analytic studies, for example, case reports, case series

4 Expert opinion



Grades of Recommendations

Grade Type of Evidence
A At least one meta-analysis, systematic review, or RCT rated as 1++ and directly applicable to the target population or
A systematic review of RCTs or a body of evidence consisting principally of studies rated as 1+ directly applicable to the
target population and demonstrating overall consistency of results
B A body of evidence including studies rated as 2++ directly applicable to the target population and demonstrating overall
consistency of results or
Extrapolated evidence from studies rated as 1++ or 1+
C A body of evidence including studies rated as 2+ directly applicable to the target population and demonstrating overall
consistency of results or
Extrapolated evidence fiom studies rated as 2++
D Evidence level 3 or 4 or
Extrapolated evidence from studies rated as 2+
GPP (Good Important practical points for which there is no research evidence, nor is there likely to be any research evidence. The
Practice Point) Guideline Committee wishes to emphasise these as Good Practice Points.
Clinical Algorithm(s)
None provided

Scope

Disease/Condition(s)

Chronic respiratory and cardiac diseases requiring home oxygen use, including chronic obstructive pulmonary disease (COPD), interstitial lung

disease (ILD), cystic fibrosis (CF), pulmonary hypertension, neuromuscular or chest wall disorders, advanced cardiac failure, cancer and end-

stage cardiorespiratory disease, terminal illness or cluster headache

Guideline Category

Evaluation

Management

Risk Assessment

Treatment

Clinical Specialty

Cardiology

Critical Care



Family Practice
Internal Medicine
Neurology
Nursing
Oncology

Pulmonary Medicine

Intended Users
Advanced Practice Nurses
Allied Health Personnel
Health Care Providers
Hospitals

Nurses

Physician Assistants
Physicians

Respiratory Care Practitioners

Guideline Objective(s)

e To provide detailed evidence-based guidance for the use of home oxygen for patients out of hospital
¢ To make recommendations for assessment and follow-up protocols, and risk assessiments, particularly in the clinically challenging area of
home oxygen users who smoke

Target Population
Aduts with:

e Chronic respiratory disease including chronic obstructive pulmonary disease (COPD), pulmonary hypertension, pulmonary vascular disease,
cystic 1brosis (CF), interstitial lung disease (ILD), chest wall disease, neuromuscular disease, and pulmonary malignancy

¢ (Cardiac disease including congestive cardiac failure and adult congenital heart disease

e Cluster headaches

Note: The guideline also considers special situations including palliative and end-of-life care, patients discharged from hospital pending a formal
assessment when stable, and smokers. The following areas fall outside the scope of this guideline: home oxygen in children (younger than 18),
home oxygen use during acute exacerbations of respiratory disease, home oxygen use during air travel.

Interventions and Practices Considered

1. Use or restricted use of the following types of home oxygen therapy
e [ ong-term oxygen therapy (LTOT)
e Nocturnal oxygen therapy (NOT)
e Ambulatory oxygen therapy (AOT)
e Palliative oxygen therapy (POT)
Short burst oxygen therapy (SBOT)



Non-mvasive ventilation

Considerations for referral

Assessment, including the roles of oximetry, arterial blood gases (ABGs) and capillary blood gases (CBGs)

Follow-up of patients for home oxygen therapy

Equipment used to deliver home oxygen therapy

Safety issues around home oxygen therapy, in particular risks of fire, burns and smoke nhalation from flammable sources such as smoking

®© NS kW

Risk assessment processes put in place by the National Framework Agreement for home oxygen therapy (2010)

Major Outcomes Considered

e Mortality

e Morbidity

e Survival

e Pulmonary hypertension

e Symptoms

e Quality of life

e Exercise capacity

e Recovery time

e Healthcare utilisation

e Patient satisfaction and adherence to treatment
e Risk of personal injury and damage to property

Methodology

Methods Used to Collect/Select the Evidence

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
Clinical Questions and Literature Search

Clinical questions were structured in the PICO (Patient, Intervention, Control, Outcome) format (see supplementary appendix 9 [see the
"Availability of Companion Documents" field]) to dei—ne the scope of the guideline and inform the literature search.

Systematic electronic database searches were conducted in order to identify potentially relevant studies for inclusion in the guideline. For each
topic area the following databases were searched: Ovid MEDLINE (including MEDLINE In-Process), Ovid EMBASE, and the Cochrane
Library (including the Cochrane Database of Systematic Reviews and the Database of Abstracts of Reviews of Effects) from 1980.

The searches were i-rst run in July 2012 and updated in January 2014 (see supplementary appendix 10 for the search strategy [see the
"Availability of Companion Documents" field]). Searches included a combination of indexed terms and fiee text terms and were limited to English
language publications only. The initial search identii-ed 1392 potential abstracts and the second search 326 abstracts.

Appraisal of the Literature

Appraisal was performed to be compliant with the Appraisal of Guidelines for Research and Evaluation (AGREE) collaboration. Four individuals
read the title and abstract of each article retrieved by the literature searches and decided whether the paper was deinitely relevant, possibly
relevant or not relevant to the project. Criteria formulated for categorising the abstracts into these three groups were:

e Whether the study addressed the clinical question

e Whether the appropriate study type was used to produce the best evidence to answer the clinical question
e Review articles were excluded

e The abstract was in English



e Abstracts were not rejected on the basis of the journal of publication, country in which the research was performed or published, or the date
of publication

The full paper was obtained for all relevant or possibly relevant abstracts and allocated to the relevant section(s) of the guideline.
The st screening process identii—ed 511 of'the initial 1392 reference abstracts to be deimitely or possibly relevant to the guideline.

The second literature search in January 2014 yielded 326 abstracts. Of'these, 56 were identii—ed as deinitely or possibly relevant to the guideline.
However, all of the pertinent abstracts from this search had been identii—ed by the guideline development group (GDG) in the meantime and
already incorporated.

Number of Source Documents

The initial search in July 2012 identified 1392 potential abstracts. The first screening process identified 511 of the initial 1392 reference abstracts to
be definitely or possibly relevant to the guideline.

The second literature search in January 2014 yielded 326 abstracts. Of these, 56 were identii—ed as deimitely or possibly relevant to the guideline.

Methods Used to Assess the Quality and Strength of the Evidence

Weighting According to a Rating Scheme (Scheme Given)
Rating Scheme for the Strength of the Evidence
Key to Evidence Statements

Grade Evidence

1++ High-quality meta-analyses, systematic reviews of randomised controlled trials (RCTs) or RCTs with a very low risk of bias

1+ Well conducted meta-analyses, systematic reviews of RCTs or RCTs with a low risk of bias
1- Meta-analyses, systematic reviews or RCTs or RCTs with a high risk of bias
2++ High-quality systematic reviews of case-control or cohort studies or high-quality case-control or cohort studies with a very low risk

of confounding, bias or chance, and a high probability that the relationship is causal

2+ Well conducted case-control or cohort studies with a low risk of confounding, bias or chance, and a moderate probability that the
relationship is causal

2- Case-control or cohort studies with a high risk of confounding, bias or chance and a significant risk that the relationship is not causal

3 Non-analytic studies, for example, case reports, case series

4 Expert opinion

Methods Used to Analyze the Evidence
Review of Published Meta- Analyses

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence

Two guideline reviewers per section independently reviewed the abstracts to identify papers to be appraised for the guideline. The two reviewers
for each section then independently appraised each paper assigned to them using the Scottish Intercollegiate Guidelines Network (SIGN) critical
appraisal checklists. The reliability of the evidence in each individual study was graded using the SIGN critical appraisal check lists and is shown in



the evidence tables (++, + or —) (see supplementary appendix 11 [see the "Availability of Companion Documents" field]). The body of evidence
for each recommendation was summarised into evidence statements and graded using the SIGN grading system (see the "Rating Scheme for the
Strength of the Evidence" field). Disagreements were resolved by discussion with the section partner.

Methods Used to Formulate the Recommendations

Expert Consensus

Description of Methods Used to Formulate the Recommendations

This guideline is based on the best available evidence. The methodology used to write the guideline adheres strictly to the criteria as set out by the
Appraisal of Guidelines for Research and Evaluation (AGREE) collaboration, which is available online (httpz//www.agreetrust.org/resource-
centre/agree-ii/ ). The British Thoracic Society Standards of Care Committee guideline production manual is available at
httpsy//www.brit-thoracic.org,uk/guidelines-and-quality-standards/

Considered Judgement and Grading of Evidence

The Guideline Development Group (GDG) used the evidence tables to judge the body of evidence and grade recommendations for this guideline.
Evidence tables are available in supplementary appendix 11 (see the "Availability of Companion Documents" field). Where evidence was lacking to
answer the formulated clinical questions, expert opinions were obtained through consensus. The following were considered in grading of the
recommendations:

e The available volume of the body of evidence

e How applicable the obtained evidence was in making recommendations for the defned target audience of this guideline

e Whether the evidence was generalisable to the target population for the guideline

e Whether there was clear consistency in the evidence obtained to support recommendations

e What the implications of recommendations would be on clinical practice in terms of resources and skilled expertise

e Cost-effectiveness was not reviewed i detail as in-depth economic analysis of recommendations falls beyond the scope of this guideline

Recommendations were graded from A to D as indicated by the strength of the evidence as shown in the "Rating Scheme for the Strength of the
Recommendations" field. In line with Scottish Intercollegiate Guidelines Network (SIGN) guidance, evidence rated 'minus' was considered by the
GDG in context but in the absence of other supporting evidence with a 'plus’ rating, any recommendation made was Grade D. Important practical
points lacking any research evidence and not likely to be research evidence in the future, were highlighted as 'good practice points'.

Drafting the Guideline

The GDG corresponded regularly by email and meetings of the full group were held in November 2011, February and November 2012, and
March, April and September 2013 in addition to a number of teleconferences.

Rating Scheme for the Strength of the Recommendations

Grades of Recommendations

Grade Type of Evidence
A At least one meta-analysis, systematic review, or randomised controlled trial (RCT) rated as 1++ and directly applicable to
the target population or

A systematic review of RCTs or a body of evidence consisting principally of studies rated as 1+ directly applicable to the
target population and demonstrating overall consistency of results

B A body of evidence including studies rated as 2++ directly applicable to the target population and demonstrating overall
consistency of results or

Extrapolated evidence from studies rated as 1++ or 1+
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Grade Pybedf ehatddence including studies rated as 2+ directly applicable to the target population and demonstrating overall
consistency of results or

Extrapolated evidence from studies rated as 2++

D Evidence level 3 or 4 or

Extrapolated evidence from studies rated as 2+

GPP (Good Important practical points for which there is no research evidence, nor is there likely to be any research evidence. The
Practice Point) | Guideline Committee wishes to emphasise these as Good Practice Points (GPPs).

Cost Analysis

The guideline developers reviewed published cost analyses. Cost-effectiveness was not reviewed in detail as in-depth economic analysis of
recommendations falls beyond the scope of this guideline.

Method of Guideline Validation

External Peer Review

Internal Peer Review

Description of Method of Guideline Validation

The British Thoracic Society (BTS) Standards of Care Committee (SOCC) reviewed the draft guideline in March 2014. The draft guideline was
made available online in July/August 2014 for public consultation and circulated to all the relevant stakeholders. The BTS SOCC re-reviewed the
revised draft guideline in December 2014 and i—nal SOCC approval was granted in January 2015.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations

The type of supporting evidence is identified and graded for each recommendation (see the "Major Recommendations" field).
Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits

e Improved life expectancy, symptoms, quality of life, pulmonary hypertension, and tissue oxygenation
¢ Reduced breathlessness, increased exercise capacity, and reduced recovery time from exercise-induced breathlessness

Refer to the evidence statements in the original guideline document for a discussion of benefits of specific recommendations, including benefits for
specific patient subgroups.

Potential Harms

e Serious complications of trans-tracheal oxygen can include catheter displacement, obstruction of the catheter by mucous, and infection.
e Patients with baseline hypercapnia can undergo LTOT assessment without adverse outcome but require monitoring of pH and PCO, levels



during and at the end of assessment.

Contraindications

Contraindications

Some studies conclude the risks of infection contraindicate use of oxygen humidification.

Qualifying Statements

Qualifying Statements

Healthcare providers need to use clinical judgement, knowledge and expertise when deciding whether it is appropriate to apply recommendations
for the management of patients. The recommendations cited here are a guide and may not be appropriate for use in all situations. The guidance
provided does not override the responsibility of healthcare professionals to make decisions appropriate to the circumstances of each patient, in
consultation with the patient and/or their guardian or carer.

Implementation of the Guideline

Description of Implementation Strategy

An implementation strategy was not provided.

Implementation Tools
Chart Documentation/Checklists/Forms

Resources

For information about availability, see the Availability of Companion Documents and Patient Resources fields below.

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
End of Life Care
Getting Better

Living with Iliness

IOM Domain
Effectiveness

Patient-centeredness



Safety
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NGC, AHRQ, and its contractor ECRI Institute make no warranties concerning the content or clinical efficacy or effectiveness of the clinical
practice guidelines and related materials represented on this site. Moreover, the views and opinions of developers or authors of guidelines
represented on this site do not necessarily state or reflect those of NGC, AHRQ), or its contractor ECRI Institute, and inclusion or hosting of
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